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where Va, VC) and Vw are the solid volumes in cubic feet of aggregates, cement,
and water, respectively, the whole being assumed free from air voids when
mixed. This does not mean a void-free concrete, as some of the water even-
tually evaporates and is replaced by air. Values of Vc and Vw are found thus:



[29]

where Wc is pounds of cement per cubic yard of concrete, Xc is the specific
gravity of cement, rc-w is cubic feet of water per bag of cement, 62.5 is the
weight in pounds of a cubic foot of water, and 94 is the weight in pounds of a
bag of cement.

5.  Compute the weight of a cubic yard of saturated concrete thus:

27wi = \aVa + WC + 62.57*,                              [30]

where w\ is the weight of 1 cu ft of saturated concrete, X0 is the specific gravity
of the aggregate, and other symbols are as above described, Va being deter-
mined from Eq. 27.

6.  To get the weight of a cubic yard of fully cured, air-dried concrete, sub-
stitute Q.2Wc, the weight of the water of hydration, for 62.5FW in Eq. 29,
Thus for air-dried concrete

27WI   = \aVa + L2WC                                       [31]

Shrinkage of the concrete on drying out will slightly increase the weight, but
this may be ignored.

7.  In the interest of conservatism, it is usual to use wi, from Eq. 31, for
design purposes, although the loaded dam is likely to be partly or completely
saturated.

8.  In the absence of exact information, 150 Ib per cu ft for the design weight
of concrete will be found to conform to modern practice.

12. The Weight of the Foundation. Dams have sometimes been tied down
to the rock foundation in order to increase their resistance to overturning,
sliding, or both. Steel bars or cables are grouted into holes bored in the rock
and extended into the dam near the upstream face. This practice has been
criticised, on the ground that a satisfactory anchorage of the bars in the
foundation is seldom possible.

As an example of such anchorage, a dam in Algeria, found to be weak, was
tied to the bedrock with steel cables.30 The cables were grouted into 10-in.
holes, spaced about 13 ft centers. Each cable contained 630 galvanized high
strength j^f $-in. wires, laid parallel. The wires were highly prestressed and

30 "Shaky Dam Tied Down with Steel Cables," Eng. News-Record, Feb. 20, 1936, p. 286.